Mebendazole is a well known anti-helimintic and belongs to the benzimidazole group of medicines. In order to achieve better medicinal results, i.e. enhanced activity and low toxicity, structural modifications are made in the existing drugs. Some 5-benzoyl-N-[1-(alkoxyphthalimido) benzimidazol-2-yl] carbamic acid methyl ester (3a-c) and 5-benzoyl-N-[1-(2,3-bis oxyphthalimido/oxysuccinimido propyl benzimidazol-2-yl) carbamic acid methyl ester (7a-b) have been synthesized from two different routes. Structures of the compounds have been established on the basis of elemental analysis and spectral studies. All the synthesized compounds (3a-c) and (7a-b) were assayed in vitro for antimicrobial activity against mebendazole (itself) and standard [ciprofloxacin (antibacterial) and fluconazole (antifungal)].
Introduction
Mebendazole (me-BEN-da-zole) belongs to the family of medicines called anthelmintics, is especially useful against whipworm infection. It kills mostly nematodes and some cestodes. It is used principally to treat infections due to roundworms (ascariases), hookworms (uncinarians), pinworms (enterobiasis), whipworms and also used in the treatment of capillarasis 1 . Further low doses of mebendazole, selectively and reversibly block glucose uptake by nematodes, whereas even the high dose of it does not affect glucose levels in mammals 2 . Mebendazoles (MBZ) are widely used in veterinary medicines. Mebendazole was found effective in decreasing the concentration of a strain of cytochromes P450 (CYP) in primary culture of swine (Sus scrofa f. domestica) hepatocytes 3 . Pre-and post intervention chemotherapy with mebendazole offers the advantage of reducing the risk of cystic echinococcosis of the liver recurrence and intraperitoneal seeding of infection 4 . Mebendazole has been tested as antigiradial agents, which acts by especially inhibiting tubulin polymerisation caused by Giardia lambia, a parasite survives in the intestinal tracts of human and other mammals as microtubule assembly 5 . Basically, mebendazole is a benzimidazole derivative. Benzimidazole derivatives have also attracted considerable attention due to their potent diversified bioactivities such as inhibitors of influenza virus 6,7 , RNA viruses 8 , HIV 9 , breast cancer cells(MCF7) 10 and Helicobacter pylori 11 . Thesa also posses analgesic 12, 13 , antiinflammatory 13,14 , central nervous system depressant 15 properties.
Various aminooxy compounds also exhibit diverse biological properties. 1-Aminoxy-3aminopropane is a potent competitive inhibitor of mammalian 16, 17 and bacterial 18 ornithine decarboxylase, the inhibition being due to a direct and very tight, but reversible, binding of drug to the enzyme 19 . Further more, the methyl-N-phthalimidoxy-2-methylacrylate (E49) against a different cell lines, had a potential anticancer activity 20 . Spirosuccinimides compounds offered varying degrees of anticonvulsant effects in electrically and chemically induced seizures 21 . Many alkoxyphthalimide derivatives possess anticonvulsant 22 , anticancer 23 , antimicrobial and antimalarial 24, 25 activities.
In view of the immense biological activities of these heterocycles, it was thought to construct a system, which may combine these heterocyclic rings in molecular framework containing both moieties to study the resultant medicinal effect. Hence, it was planned to synthesize titled molecules and to evaluate their antimicrobial activity.
Experimental

Materials
The reagent grade chemical were purchased from commercial sources and purified by either distillation or recrystallisation before use.
Instruments
Melting points were determined by open capillary method and are uncorrected. IR spectra (KBr) were recorded on perkin-Elmer 1800 FTIR and Jasco FTIR -410 spectrophotometer. 1 H NMR spectra (CDCl 3 /CF 3 COOH) were recorded on a Bruker DRX 300 (300 MH z FT NMR) and varion spectrometer ( 270 MH) using TMS as internal standard and mass spectra were determined on a Jeol D-300 (EI) spectrometer.
Sodium salt of 5-Benzoyl(1H)benzimidazol-2-yl-carbamic acid methyl ester (1)
To a solution of mebendazole (2.45 gm, 0.01 mole) in DMF taken in a stoppered conical flask, Na metal (23gm) or sodium ethoxide (6.2gm) or NaOH (24 gm) was added portionwise, till effervescence ceased. Solid (1) was separated on cooling which was used as such.
5-Benzoyl-N-[1-(alkoxy phthalimido)benzimidazol-2-yl]carbamic acid methyl ester (3)
Sodium salt of mebendazole (1) (3.17 gm, 0.01 mole) was suspended in DMF, phthalimidoxyethylbromide (2.69gm, 0.01 mole) in DMF was added with constant stirring on a powerful magnetic stirrer. The mixture was further stirred for next 14 hrs till the solution becomes light yellow. Crystals of sodium bromide were filtered and the filtrate was added to 200gm crushed ice, solid (3) separated, was recrystallised by absolute alcohol.
Compounds 3b and 3c were also prepared by similar method with minor changes in reflux time etc. 
5-Benzoyl-N-[1-(allyl)benzimidazol-2-yl]carbamic acid methyl ester (5)
To the stirred solution of sodium salt of mebendazole ((1), 6.34 g, 0.02 mole) in DMF, allyl bromide (2.4 mL, 0.02 mole) was added drop wise with a dropping funnel and the stirring was continued for next 9 h till the solution became light yellow. It was filtered to remove NaBr and poured into 100 gm crushed ice. The clumpy solid separated was triturated with 10 mL of methanol. Crystalline solid (5) was filtered, dried and recrystallised by ethanol. 
5-Benzoyl-N-[1-(2,3-dibromopropyl)benzimidazol-2-yl]carbamic acid methyl ester (6)
To a stirred solution (5, 3. 
5-Benzoyl-N-[1-(2,3-bis phthalimidoxy propyl)benzimidazol-2-yl]carbamic acid methyl ester (7a)
To a stirred solution of (6, 6.5 gm, 0.01 mole) and triethylamine (0.02 mole) in DMF, a concentrated solution of N-hydroxyphthalimide (1.63 gm. 0.01 mole) in DMF was added drop wise at room temperature. The reaction mixture was stirred for four hours and kept over right at room temperature. Mixture was filtered and the filtrate was poured into crushed ice. Solid obtained was dried and recrystallised from ethanol. 
5-Benzoyl-N-[1-(2,3-bis succinimidoxy propyl)benzimidazol-2-yl]carbamic acid methyl ester (7b)
Dibromo compound (6, 4 .925 gm, 0.01 mole) dissolved in DMF, a solution of two moles of N-hydroxysuccinimide (1.15 gm, 0.01 mole) in DMF, was added to it slowly with constant stirring and triethylamine (2.02 gm, 0.02 mole) was added. The contents were stirred for 8 h and kept for 16 h at room temperature. Solid tri-ethylammonium bromide was filtered and the filtrate was poured into (150 gm) crushed ice. Solid obtained after filtration was dried and recrystallised from ethanol. 
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Results and Discussion
Mebendazole has active hydrogen at position 1, which can be replaced by a suitable functionality using strong bases. Although a number of bases have tried, sodium hydride was found better. Various mebendazole derivatives were prepared as shown in the scheme 1. Mebendazole in DMF solution was treated with sodium hydride very slowly and portionwise. Sodium salt (1), thus formed was treated with a solution of ω-bromoalkoxyphthalimide in DMF. N-H peak at 3351 cm -1 was disappeared in the product. In another route the sodium salt was reacted with allyl bromide. Allyl mebendazole so formed was treated with bromine to give dibromo compound (6). Treatment of dibromo compound with N-hydroxyphthalimide and N-hydroxysuccinimide gave the bis product (7a-b), >C C< at 1648 cm -1 was disappeared in dibromo compound and characteristic CO-N-CO peak appeared at 1740 cm -1 .
Structural assignments of compounds 3a-c, 5, 6 & 7a-b are based on spectral and analytical studies. For compound 3a, ethoxyphthalimide derivative (the gross formula C 26 H 20 N 4 O 6 ) was confirmed by the mass spectrum, which exhibited a molecular ion at m/z 484. The 1 HNMR spectrum of 3a-c displayed signals at δ 3.43-3.51 (t, 2H, CH 2 -O), 2.72-2.99 (t, 2H, CH 2 -N) & 2.12-2.03 (s, 3H, OCH 3 ). Moreover, the structure of compound 5 has been assigned on the basis of elemental analysis supporting the gross formula C 19 H 17 N 3 O 3 . This was also confirmed by the mass spectrum which gave a correct molecular ion peak at m/z 335. 1 H NMR as well as IR spectra also establish the structure of compound 5. 
Antimicrobial activity
Antimicrobial activity was determined using disc diffusion method by measuring zone of inhibition area. All the synthesized ligands were screened for their antibacterial and antifungal activities against the E. coil, P. auregenosa, K., Pneumoniae, B. Subtilis, S. typhi and the fungi A. fungatus and C. albicans. The compounds were tested at 100 µg/mL concentration using 5mm filter paper disc. Control experiment was carried out under similar condition by using ciprofloxacin for antimicrobial activity and fluconazole for antifungal activity as standard drugs.
Comparison
All the compounds were dissolved in DMF. The inhibition zone measured in mm showed that all compound 3a-c and 7a-b were found to be more active then MBZ against the above microbes. The results are displayed in Table 2 .
The compound 3a and 7a exhibited good antifungal activity as compared to the standard fluconazole. Antimicrobial activity of 3a-b decreases when the length of alkyl chain (n=2, 3, 4) is increased in alkoxyphthalimide moiety. Activity index = Inhibition zone of the sample/ Inhibition zone of the standard for antibacterial activity C 1 = ciprofloxacin and for antifungal activity C 2 = fluconazole. The compound C 1 * = mebendazole.
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